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Abstract
Objectives—To examine the health-related quality of life among workers in 22 standard 
occupation groups using data from the 2013–2014 US Behavioral Risk Factor Surveillance 
System.
Methods—We examined the health-related quality of life measures of self-rated health, frequent 
physical distress, frequent mental distress, frequent activity limitation, and frequent overall 
unhealthy days by occupation group for 155 839 currently employed adults among 17 states. We 
performed multiple logistic regression analyses that accounted for the Behavioral Risk Factor 
Surveillance System’s complex survey design to obtain prevalence estimates adjusted for potential 
confounders.
Results—Among all occupation groups, the arts, design, entertainment, sports, and media 
occupation group reported the highest adjusted prevalence of frequent physical distress, frequent 
mental distress, frequent activity limitation, and frequent overall unhealthy days. The personal care 
and service occupation group had the highest adjusted prevalence for fair or poor self-rated health.
Conclusions—Workers’ jobs affect their health-related quality of life.
Health-related quality of life (HRQOL) addresses a wide range of public health priorities. 
The Centers for Disease Control and Prevention has defined HRQOL as “an individual’s or 
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group’s perceived physical and mental health over time.”1(p4–6) HRQOL measures are 
designed to understand dysfunction and disability related to diseases, injuries, and health 
behaviors at an individual and community level.1 Reported perception of an individual’s 
health, overall psychological well-being, and ability to function physically can guide 
individual treatment of chronic illnesses and suggest effective interventions.2,3 The HRQOL 
measures provide needed health surveillance and measure beneficial impacts for analyses in 
public health policy, health care economics, psychology, sociology, environmental 
sustainability, and urban planning.1,2 Besides being reliable and valid,4,5 the Centers for 
Disease Control and Prevention HRQOL measures have been studied with other HRQOL 
measures, such as the Short Form-36 Health Survey, to test associations between these 
measures as well as to determine if they have value in surveys other than the Behavioral 
Risk Factor Surveillance System.6
The Centers for Disease Control and Prevention HRQOL measures have been studied with 
respect to various health outcomes and behaviors,7 sociodemographic factors,8 and 
environmental measures9 to determine if certain groups should receive interventions. 
Although employment status has been used as a covariate in some HRQOL studies,7,8 
specific type of work performed (or occupation) has been only rarely included.
In a study of occupations among Washington State workers, those in protective services, 
those in cleaning and building services, and truck drivers reported significantly more 
frequent mental distress (≥ 14 mentally unhealthy days in the past 30 days) than did workers 
in management, even after controlling for potential confounders.10 Different occupations 
also involve different demands, both physical and mental, as well as differences in control 
that allows workers to meet those demands.11 For example, in the Netherlands, employees 
with high-demand but low-control jobs reported more emotional exhaustion, psychosomatic 
and physical health complaints, and job dissatisfaction than did other employees.12 In a 
British prospective cohort study, the Whitehall II study, employees with low decision 
latitude (job control) and high job demand (job strain) had the highest risk of coronary heart 
disease.13 Although job strain and job control have been linked to a number of health 
outcomes and HRQOL, occupation itself, which substantially determines these 2 factors, 
remains largely unstudied.
Among employed US adults, the prevalence of negative workplace psychosocial factors (job 
insecurity, work–family imbalance, and hostile work environment) and work organization 
characteristics (long work hours, temporary positions, etc.) varies by industry and 
occupation even after controlling for demographic variables.14,15 For example, the highest 
prevalence of a hostile work environment occurred among those working in protective 
services, whereas the highest prevalence of job insecurity occurred among those working in 
construction and extraction.14,15 Despite these few studies, the relationship between work-
related psychosocial and work organization factors and HRQOL remains unclear because 
none of these studies attempted to connect these factors to HRQOL.
To our knowledge, we are the first to evaluate Behavioral Risk Factor Surveillance System 
HRQOL measures among occupation groups across several states. We hypothesized that, 
after adjusting for potential confounders including household income, currently employed 
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workers in jobs that are physically demanding or that involve little autonomy such as 
production, health care support, and building and grounds cleaning and maintenance would 
have worse HRQOL than would workers in jobs that are traditionally office based, require 
little physical work, and offer more autonomy, such as legal, management, and life, physical, 
and social sciences.
METHODS
The Behavioral Risk Factor Surveillance System (BRFSS) is an annual government-funded 
survey conducted by state health departments over landline and cellular phones and 
administered to the US non-institutionalized adult (aged ≥ 18 years) population.16 The 
BRFSS median response rate is 49.6% from landline phones and 37.8% from cellphones.16 
BRFSS is composed of a standard core set of questions, a biannual rotating core, optional 
modules, and state-added questions that address topics related to health-risk behaviors, 
preventive health practices, and access to care.16 The National Institute for Occupational 
Safety and Health added optional industry and occupation questions to the 2013 and 2014 
BRFSS for currently and recently employed adults to allow better understanding of work as 
a social determinant of health.
The BRFSS industry and occupation optional module is asked of respondents who report 
their employment status as “employed for wages,” “out of work for less than 1 year,” or 
“self-employed.” Only respondents who reported they were currently employed (“employed 
for wages” or “self-employed”) were included. Data from the 17 states that administered the 
BRFSS industry and occupation optional module during both 2013 and 2014 were used: 
Illinois, Louisiana, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Montana, 
Nebraska, New Hampshire, New Jersey, New Mexico, New York, North Dakota, Oregon, 
Utah, and Washington. Of the 412 829 BRFSS respondents in 2013 and 2014, 155 839 were 
currently employed among the 17 states and, therefore, were considered for analyses. In 
2013, the total sample size of currently employed adults for all 17 states was 79 082, ranging 
from 15 071 in Massachusetts to 4292 in New York State. In 2014, the total sample size of 
currently employed adults for all 17 states was 76 757, ranging from 15 654 in 
Massachusetts to 3235 in New York State.
Measures
Respondents reported their current industry and occupation of employment on the basis of 
answers to 2 questions. “What kind of work do you do? (for example, registered nurse, 
janitor, cashier, auto mechanic)” ascertains a respondent’s occupation. “What kind of 
business or industry do you work in? (for example, hospital, elementary school, clothing 
manufacturing, restaurant)” ascertains a respondent’s industry. Respondents’ answers to the 
industry and occupational optional module are recorded as free text and later coded by the 
National Institute for Occupational Safety and Health’s Industry and Occupation 
Computerized Coding System or computer assisted coding17 to the 2002 US Census Bureau 
industry and occupation codes.18 Occupations were then recoded into 22 groups (excluding 
military) equivalent to the 2-digit Standard Occupational Classification System18 major 
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occupation groups used by the Bureau of Labor Statistics. We examined HRQOL among 
these 22 occupation groups.
We determined HRQOL from BRFSS’s core Healthy Days measures, which comprise 4 
questions on self-rated general health, recent physically unhealthy days, recent mentally 
unhealthy days, and recent activity limitation days.1 These Healthy Days measures have 
undergone validity and reliability testing with construct validity and retest reliability found 
to be moderate to excellent.1,4,5 The first HRQOL measure on self-rated health status asks, 
“Would you say that in general your health is ___?”19 and provides a 5-point Likert scale for 
responses: excellent, very good, good, fair, or poor. We dichotomized responses to this 
question into fair or poor health and excellent, very good, or good health.
The 3 HRQOL questions on physical health, mental health, and activity limitation reference 
respondents’ health during the previous 30 days: “Now thinking about your physical health, 
which includes physical illness and injury, for how many days during the past 30 days was 
your physical health not good?”; “Now thinking about your mental health, which includes 
stress, depression, and problems with emotions, for how many days during the past 30 days 
was your mental health not good?”; and “During the past 30 days, for about how many days 
did poor physical or mental health keep you from doing your usual activities, such as self-
care, work, or recreation?”19 On the basis of clinicians’ use of 14 or more days as a 
guideline for clinical depression and anxiety disorders,20 we dichotomized the responses at 
14 or more mentally unhealthy days as “frequent mental distress” and 13 or fewer days as 
“infrequent mental distress.” Consistent with previous research, we analogously 
dichotomized physically unhealthy days and recent activity limitation days using the same 
14-day cut point, creating 2 more outcomes: “frequent physical distress” and “frequent 
activity limitation.”7,8
We created an outcome of overall unhealthy days by summing the numbers of physically 
unhealthy days and mentally unhealthy days, with a maximum of 30 days. Overall unhealthy 
days is a validated summary index of self-reported mental and physical health that allows 
researchers to examine trends in health over time and identify groups of people that may 
need attention.1,5 We also dichotomized overall unhealthy days using the 14-day cut point. 
Larger percentages of frequent distress, overall unhealthy days, and fair or poor self-rated 
health indicate worse HRQOL.
Because several sociodemographic characteristics, health-risk behaviors, and protective 
health behaviors are associated with both occupation group and these 5 HRQOL outcomes, 
we adjusted models assessing these relationships for the following independent 
characteristics and behaviors: age (18–34, 35–44, 45–54, 55–64, and ≥ 65 years), gender 
(men and women), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, and 
non-Hispanic multiple race or other race), education level (did not graduate from high 
school, graduated from high school, attended college or technical school, and graduated 
from college or technical school), marital status (married or member of an unmarried couple 
and divorced, widowed, separated, or never married), obesity on the basis of body mass 
index (< 30 kg/m2 and ≥ 30 kg/m2), smoking status (non-smokers and current smokers), 
sleep duration (≤ 6 hours per day and ≥ 7 hours per day), physical activity performed outside 
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of work (exercises outside of work and does not exercise outside of work), and household 
income (< $25 000, $25 000–$49 999, $50 000–$74 999, ≥ $75 000). We categorized all 
variables, and we excluded missing data from the analyses.
Statistical Analyses
We used SAS version 9.3 (SAS Institute Inc., Cary, NC) and SAS-callable SUDAAN (RTI 
International, Research Triangle Park, NC) to perform analyses that account for BRFSS’s 
complex survey design and use of respondent sampling weights. We used Proc RLOGIST in 
SAS-callable SUDAAN to calculate adjusted prevalence estimates and their respective 95% 
confidence intervals (CIs) for each HRQOL measure by occupation group. The SUBPOPX 
statement allowed us to specify the subpopulation of currently employed adults in the 17 
states that used the industry and occupation optional module in both 2013 and 2014 and the 
NEST statement included the survey year. We considered adjusted prevalence estimates for 
HRQOL outcomes to differ statistically if their 95% CIs did not overlap. Using non-
overlapping 95% CIs as the test of statistical significance is approximately equivalent to 
setting the type 1 error for the null hypothesis at an α level of 0.006.21
RESULTS
The unadjusted prevalences of selected sociodemographic characteristics and health-risk 
behaviors vary across the 22 occupation groups (Table 1). The highest proportion of young 
(aged 18–34 years) employees occurs in food preparation and serving-related occupations 
(55.8%), whereas women are most prevalent in health care support occupations (86.9%). 
Nearly one third of employees in building and grounds cleaning and maintenance (33.9%) 
and farming, forestry, and fishing occupations (31.4%) are Hispanic. Additionally, the 
highest prevalences of smoking occur in construction and extraction (28.6%) and food 
preparation and serving (28.5%) occupations, whereas the highest prevalences of obesity 
occur in protective service (40.2%) and transportation and material moving (38.3%) 
occupations (Table 1).
The 4 core HRQOL measures—frequent physical distress, frequent mental distress, frequent 
activity limitation, and fair or poor self-rated health—as well as the derived measure, 
frequent overall unhealthy days, vary across the occupation groups (Table 2; Figure 1).
The top 3 occupation groups for highest adjusted prevalences of frequent mental distress and 
the derived measure of frequent overall unhealthy days included (1) arts, design, 
entertainment, sports, and media; (2) community and social services; and (3) personal care 
and service (Table 2). Arts, design, entertainment, sports, and media employees also have 
the highest adjusted prevalence of frequent physical distress (10.1%), followed by protective 
service (9.3%) and community and social services (8.5%) employees (Table 2).
With regard to frequent activity limitation, arts, design, entertainment, sports, and media 
employees have the highest adjusted prevalence (5.8%), followed by health care support 
employees (5.1%) and protective service employees (4.8%; Table 2). Personal care and 
service employees have the highest adjusted prevalence of fair or poor self-rated health 
(13.4%), followed by legal (11.0%) and business and financial operations (10.2%) 
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employees (Figure 1). Farming, fishing, and forestry employees have the lowest adjusted 
prevalences among all occupation groups for each of the HRQOL measures (Table 2; Figure 
1).
DISCUSSION
Many studies have examined individual occupations and their relationships to certain injury 
and illness risks.22–24 Our study expanded on this previous research by evaluating and 
comparing 22 major occupation groups on HRQOL measures. Work exposures and 
organization may explain the observed differences among occupation groups. Although the 
arts, design, entertainment, sports, and media occupation group is large and diverse—it 
includes artists, actors, athletes, writers, the media, and communication equipment workers
—limited research on their work-related health problems is available. To our knowledge, we 
are the first to demonstrate that this group has some of the highest prevalences of frequent 
physical distress, frequent mental distress, and frequent activity limitation of all major 
occupation groups. This group also has one of the highest adjusted prevalence rates of 
nonstandard work arrangements and alternative shift work among occupation groups.15 The 
creative work common in this group may have greater work demands and require more 
work–family multitasking than do other occupation groups.25 Because some media and 
communication equipment workers in this group carry and operate video cameras, sound 
equipment, and other gear, their job duties can involve heavy lifting, forceful manual 
exertions, nonneutral body postures, and insufficient recovery time, all risk factors for 
musculoskeletal disorders and physical distress.26
Personal care and service employees more commonly rated their health as fair or poor than 
did other occupation groups and reported higher prevalences for frequent mental distress. In 
a case–control study from the United Kingdom, hairdressers, a large part of this occupation 
group, reported significantly more musculoskeletal problems, including work-related 
shoulder, wrist, hand, and back pain.22 Occupational contact dermatitis, common among 
hairdressers, impairs quality of life by affecting self-perception and leading to negative 
psychosocial outcomes.23 Child care workers, another large segment of personal care and 
service employees, are also at risk for musculoskeletal disorders and burnout from job 
stressors.24 Working in a low-control environment with an effort–reward imbalance was 
associated with musculoskeletal disorders among the child care workers.24
Social workers, who account for a large percentage of community and social services 
employees, likely explain why these employees have one of the highest adjusted prevalences 
of frequent mental distress among all occupation groups. Social workers are often at risk for 
burnout because of job demands and stress such as staff shortages, unmanageable caseloads, 
emotional situations, and challenging clients.27,28 Nineteen percent of a sample of North 
Carolina social workers reported current depression, and 16% reported having seriously 
considered suicide at some point in their lives.28 In a sample of California social workers, 
high role stress and low job autonomy was associated with higher rates of burnout.27 Most 
previous research corroborates the high adjusted prevalence of frequent mental distress in 
community and social services employees in this study. Increased social support and 
changes to work organization may improve health among many of these employees.29
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Health care support occupations, with the most female workers of the occupation groups, 
have one of the highest adjusted prevalence of frequent activity limitation among all 
occupation groups. According to the US Bureau of Labor Statistics, nursing, psychiatric, and 
home health aides, who account for approximately two thirds of all health care support 
occupations, ranked over a 10-year period among the top of occupation groups reporting the 
most cases of workplace injuries and illnesses.30 Health care support occupations also 
experience the highest risks of musculoskeletal disorders.31 Patient handling to provide basic 
care such as bathing, grooming, feeding, dressing, and moving assistance is a significant 
portion of health care support employees’ daily job tasks.30,31 Patient handling is also a 
major risk factor for musculoskeletal disorders and other injuries because it involves a 
significant amount of movement and different postures, from twisting and bending to whole 
body repetitive motion and lifting in addition to a fast work pace and ever-changing work 
environments.31,32
We found that certain occupation groups such as arts, design, entertainment, sports, and 
media, personal care, and service, community, and social services, and health care support 
should be further evaluated with regard to HRQOL because they have some of the highest 
prevalences of the negative core HRQOL measures. Although these groups frequently report 
HRQOL problems, this does not mean other occupation groups should be ignored. Although 
farming, fishing, and forestry employees reported the lowest adjusted prevalences of every 
adverse HRQOL measure, another study that was not limited by self-reporting bias found 
that farming, fishing, and forestry employees had the highest rate of suicide among 
occupation groups.33 Comparison of this study with that one suggests that farming, fishing, 
and forestry workers are reluctant to report poor HRQOL or that economic stress or 
workplace isolation may increase their suicide rates.
Stress-related illnesses, mental and physical, are costing the US economy more than $200 
billion each year in the form of lost wages, absenteeism, and reduced productivity, and this 
has increased the interest in understanding how work affects health.34 Recent meta-analyses 
have attempted to answer the questions “Can work make you sick?” and “Can work make 
you mentally ill?” by examining work-related factors such as lack of control, workload, 
work hours, role ambiguity, and low social support.34,35 Organizational constraints, role 
conflict, interpersonal conflict, and workload were most strongly associated with physical 
symptoms such as headaches, fatigue, and appetite.34 More than 10 work-related factors, 
including low control and high demand, were associated with increased rates of certain 
mental health problems.35 Job characteristics are clearly linked to HRQOL. Some of our 
findings, however, are difficult to explain and did not support this hypothesis. For example, 
the physically demanding and often low autonomy occupations groups of installation, 
maintenance, and repair and production reported some of the lowest prevalences of frequent 
physical distress. Additionally, legal, business, and financial operations and computer and 
mathematical operations had some of the highest prevalences of fair or poor self-rated 
health. However, health care support and protective services had higher prevalences of 
frequent activity limitation, and this supports the hypothesis that physically demanding jobs 
are likely to have poorer HRQOL. Ultimately, the results indicate that the relationship 
between work and health is complex and multifactorial in nature. Our study suggests that 
occupation is relevant and important in this field and should not be overlooked. More 
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research is needed to better assess differences among occupation groups for HRQOL 
measures as well as to understand how job characteristics are related to HRQOL.
Strengths and Limitations
We are the first, to our knowledge, to examine the association between occupation and 
HRQOL across multiple states. The HRQOL measures and the 22 occupation groups have 
been used in various previous studies. Besides using these validated and consistent HRQOL 
measures and occupation groups, the BRFSS, one of the nation’s largest and most 
established telephone surveys of behavioral health risks, provided information from nearly 
156 000 US adults in 17 states on both HRQOL and several important confounding factors 
associated with HRQOL.
This study is subject to several limitations. Misclassification bias is possible because of 
errors during the coding of industry and occupation. The 22 broad occupation groups made 
it impossible to study more detailed occupation groups and still maintain statistical power. 
Because BRFSS data are cross-sectional, making causal inferences was not possible, 
although occupational choice probably preceded recent HRQOL outcomes. The accuracy of 
self-reported responses in BRFSS depends directly on a respondent’s memory as well as 
recall and social desirability biases. Adjusting for family income as a confounder excluded 
13% of respondents, who likely differ markedly from respondents who reported their 
incomes. Because only 17 states used the BRFSS industry and occupation module in both 
2013 and 2014, the study results may not be generalizable to the currently employed US 
population. BRFSS does not contain questions regarding work characteristics such as job 
demand and control, so it is not possible to measure any association between these factors, 
occupation group, or HRQOL. Lastly, even though we evaluated the confounders most 
commonly associated with HRQOL, because HRQOL is a complex set of measures, 
potentially unmeasured confounders, other potential confounders in the data set that we did 
not assess, and how we categorized our confounders may have affected our results.
Public Health Implications
Persistent variabilities in HRQOL exist among workers from different occupation groups 
even after adjustment for several sociodemographic and health behavior variables. No 
previous research has examined the BRFSS HRQOL measures among occupation groups at 
the multistate level, and more research is needed to understand these variabilities fully. Our 
research highlights the importance of considering occupation in HRQOL research as well as 
the need to collect information about occupation in large-scale health surveys such as the 
BRFSS. Interventions to improve HRQOL can be tailored to the needs of specific 
occupations and carried out in workplaces.
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FIGURE 1. Adjusted Prevalences of Self-Rated Fair or Poor Health by Occupation Group: 
Behavioral Risk Factor Surveillance System, 17 US States, 2013–2014
Note. SOC = Standard Occupational Classification. The states in this study were IL, LA, 
MD, MA, MI, MN, MS, MT, NE, NH, NJ, NM, NY, ND, OR, UT, and WA.
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